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FAILURE MODES EFFECTS ANALYEIS [FMEA) - CIL HARDWARE
NUMBER: 06-1C-0201 -X

SUBSYSTEM NAME: ARS - ARPCS

REVISION: & 10/27/98
PART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU . RV, CABIN POSITIVE PRESSURE MC250-0002-0250
CARLETON TECHNOLOGIES 2655-0001-15

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CABIN POSITIVE PRESSURE RELIEF VALVE ASSEMBLY (RELIEF AND ISOLATION VALVES)

REFERENCE DESIGNATORS:
QUANTITY OF LIKE [TEMS: 2

FUNCTION:

YALVE HAS TWO SECTIONS WHICH WORK IN SERIES. THE FRONT SECTION IS A MOTOR
DRIVEN BUTTERFLY VALVE AND PROVIDES ISOLATION OF THE RELIEF SECTION. THE
RELIEF SECTION VENTS AT CABIN PRESSURE BETWEEN 15.5 AND 16.0 PSID TO
PREVENT OVER PRESSURIZATION OF THE CABIN ANDI IS CAPABLE OF FLOWING A
MINIMUIM OF 150 LBfHR AT 18 PSID. VALVE IS MOUNTED ON THE X0 576 BULKHEAD,
WITH A SINGLE O-RING SEAL (REF FMEA 01-3-CB44-1).

- APPROVALS -

EDITORIALLY APPROVED  : BNA o d Wowsra (0-13-9%
TECHNICAL APPROVAL : V1A APPROVAL FORM : 96-CIL-028_06-1C
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FAILURE MODES EFFECTS ANALYSIS (FMEA) —— CRITICAL FAILURE MOOE
MUMBER: 06-1C-0201-03

REVISION# 2 07/ls/90 R
SUBSYSTEM: ARE - ARPLE AT
LRU =2y, CABIN POSITIVE PRESSURE uﬁﬁiIF?’ CRITICALITY GF THLS
[TEM NAME: RV, CABIN POSITIVE PRESSURE FAILURE MOOE:L/1

FALLURE MOOE:
EXTERNAL LEAKAGE [CRACKED MOUNTING FLANGE)

MISSTON PHASE:

pL PRELAUNCH
LG LIFT-OFF
00 ~ DN-ORBIT
0 DE-ORELT
LS LANDING SAFING

132 COLUMELA
103  JISCOVERY
104  ATLANTIS
105  EMDEAVOUR

VEHICLE/PAYLDAD/KIT EFFECTIVITY

" FE ¥ BN

‘I' CAUSE:

MATERIAL OEFECT, MECHANICAL SHOCK, VIBRATION
CRITiEALITT 171 CURING INTACT ABORT DMHLY? NO

REDUNDANCY SCREEN A} N/A

B) N/A
C} N/A
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3)
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(A) SUBSYSTEM:
EXCESSIVE LOSS OF CABIN ATMOSPMERE .
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FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL FAILURE MODE
NUMEER: 0B-1C-0201-03

{P) INTERFACING SUBSYSTEM{S):
INCREASED USE OF N2/C2 MAKE-UP GASES.

(C) MISSIOK:
ABORT CECISTON - MISSION TERMIMATION BASED ON MAGNITUDE OF LEAK.

{D} CREW, YEHICLE, AND ELEMENT(S):

POSSIBLE LOSS OF CREW/VEHMICLE IF EQUIVALENT HOLE SIZE [ GREATER THAN
0.45 INCH. RETURN REQUIRED WITH EMERGENCY B.O PSIA CABIM PRESSLURE
MAINTENANCE.

(E} FUKCTIONAL CRITICALITY EFFECTS:
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{A) DESIGN;

THE QMLY PORTIOQN OF THE WALVE BCODY BEING CONSIDERED A5 CRITICALITY 1/1
IS THE MOUNTING FLANGE. CRACKS ELSEWHERE IN THE YALVE ARE FROUTECTED BY
ONE UR MORE REDUNDANT SEALS: E.G, SILASTIC €75 STATIC SEALS, SILICONE
SHEET DIAPHRAGM, NICKEL SELLOWS, SILICOME RUBBER POPPET SEAT. THE
VALVE BOOY IS MADE OF &081-76 ALUMINUM, &NODI{ED FOR CORRODSION
RESISTANCE. THE MOUNTING FLANGE PORTION QF THE VALVE BODY IS Q.18 INCH
THICK. THE VALVE WEIGHS 2,20 LB. IT I3 INSTALLED ON THE XO 576
BULKHEAD OVER THE W3S, BEHIND A CLOSEQUT PANEL WHERE IT CANNOT BE
INADYERTENTLY DAMAGED BY PERSOMMEL. 32 RMS FINISH ON MOUNTING FLANGE
MINIMIZES LEAKAGE AT BULKHEAD,

(8) TEST: : -
ACCEPTANCE TEST - PER ATP 2655-5, PRODF PRESSURE 24.5 - 25.5 PSIG.
INTERNAL AND EXTERNAL LEAKAGE TEST AT 15 +/- .15 PSIG, 1% SCCM MAX
LEAKAGE.

OUALLFICATION TEST - PER QTP 2655-5. BURST PRESSURE 32 PSIG (FRCTOR OF
SAFETY = 2}. DESIGN SHOCK - 20G TERMINAL SAWTOOTH PULSE OF 11 MS
OURATION IN EACH DIRECTION OF THREE QRTHOGONAL AXES. RANDOM VIBRATION
SPECTRUM - 20 TO 150 HZ INCREASING AT & OB/OCTAVE 10 0,00 G**2/HI,
CONSTANT AT Q.09 G**2/HI FROM 150 TO 90D HZ, DECREASING AT 9 DB/OCTAVE
FROM 500 TO 2000 HZ FOR 48 MINUTES PER AXIS. SINUSOIDAL VIBRATION - &
- 35 HI AT +/- 0.25 & PEAK IM THREE ORTHOGONAL AXES; DURATION
CONTROLLED BY A OME OCTAVE PER MINUTE SWEEP RATE. THERMAL VACUUM TEST
WAS PERFORMED AT 1 PSIA MAX, TEMPERATURE WAS CYCLED BETWEEN -85 F AND
+200 F AND LEAKAGE MEASURED; MAX LEAKAGE 15 SCCM. OPERATING LIFE - 200
RELIEF VALVE CRACK/RESEAT CYCLES, ATP TO VERIFY LEAKAGE [5 PERFORMED
AFTER SHOCK AND YIBRATION TESTING,
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FAILURE MOQOES EFFECTS ANALYSIS {(FMEA) -- CRITICAL FAILURE MODE

HUMBER: D6-1C-0201-03
[N-WEHICLE TESTING - 3.2 PSID CABIN LEAK TEST,

CMRSD - 3.2 PSIC CABIN LEAK TEST PERFORMEC BEFQRE FIRST REFLIGHT OF
EACH ORBITER. A 2 PSIO CABIN INTEGRITY TEST IS PERFORMED BEFORE EACH
LAUNCH. FLIGHT DATA WILL BE UTILIZED GURING EACH MISSION TQ ASSESS
CCCURRENCE OF ANY EXCESSIVE EXTERNAL LEAKAGE.

{C) INSPECTION:
RECEIVING INSFECTION
Raw MATERIAL IS VERIFIED BY INSPECTION FOR MATERIAL ANO PROCESS

CERTIFICATION,

CONTAMINATION COMTROL

CCRROSION RROTECTICN FROVISIONS AND CONTAMINATION CONTROL PEAN ARE
VERIFIED BY [NSPECTIOM. CLEAMLINESS LEVEL 200R PER MAQL10-301 ANO ICG
ML RINSE WERIFEIEC BY INSPECTIOM.

ASSEMELY /TNSTALLATEON

BELLEVILLE 3SPRING FORCES AND TORQUES ARE VERIFIED. BDIMENSTONAL CHECKS
ARE PERFORMED BY INSPECTEICN. MIRS FOR CONCENTRICITY AND
PERPENDICULARITY. VISUAL TNSPECTION USING 10X MAGMIFICATION (W SEAL
RING.

CRETICAL PROCESSES

SOLDERING OF OEBRIS SCREEN IS VERIFIED BY INSPECTIOM. HEAT TREAT AND
ANODIZING ARE VERIFIED BY INSPECTION. LUBRICANT APPLICATION ON SEAL
RING VERIFIED BY EINSPECTION. FOTTING VISUALLY VERIFIED BY INSPECTION.

WONDESTRUCTIVE EVALUATION
LEAK TEST IS VERIFIED BY INSPECTION.

TESTING
ATP [S VERIFIED 8Y INSPECTION.

HANDLING /PACKAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCEDURES ARE VERIFIED BY
INSPECTION.

(D) FATLURE WISTORY:

NO FAILURE HISTORY APPLICABLE TQ EXTERNAL LEAKAGE FAILURE MODE. THE
RELIEF WALVE HAS SUCCESSFULLY BEEN USED THROUGH THE SHUTTLE PROGRAM FCR
THLS FAILURE MODE.

{E) OPERATIONAL YSE:

1. CREW ACTION
PERFCRM CREW MOOULE LEAK TROUBLESHOQTING AND APPROPRIATE FOLLOW-JP
ACTION (E.G. POWERDOMN).
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FAILURE MODES EFFECTS ANALYSTS (FMEA) -- CRITICAL FAILURE MGDE
NUMBER: 06-1C-0201-03

2. TRAINTANG
STANDARD ECLSS TRAINING COVERS THE EFFECT OF DECREASING CABIN
PRESSURE AND THE NECESSARY ACTION DICTATED BY THE SIZE OF THE
LEAK (E.G. POWER-DOWN, MISSION TERMINATION).

3. OPERATIONAL CONSIDERATION
A. TIME REMAINING IN MISSION IS PROPORTIONAL TO THE N2 QUANTITY
REMAINING ON BOARD AND LEAK RATE.
. REFERENCE 'QSS/FATLURE FLIGHT RULES.
CURRENT FLIGHT DATA FILE PROCEDURES PROPERLY COVER THIS FAILURE
AND FOLLOW-UP ACTION,

e ol o S N N N L S S R R W W W W ol o S S S P N L L S

o D
N

e wm wm e e e ul e S L L N N S S W W W W W MWW WS W Wk P S R LN SN L N N L R

RELIABILITY ENGINEERING: D. R. Rrsbﬁ_nﬂﬂ'

DESIGN ENGINEERING : M. PRICE
QUALITY ENGINEERING  : M. SAVALA
NASA RELIABILITY : f{v?f?ﬁ

NASA SUBSYSTEM MANAGER :
NASA QUALITY ASSURANCE :
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